University of Saskatchewan 
College of Engineering 

EE 342: Power Systems I 
Midterm Examination 
A one formula sheet is allowed 

Instructor: S.O. Faried November 3, 2004 

Duration: 90 minutes 


1. Each conductor of the bundled-conductor line shown in Fig.l is AC£R Bobolink (outside 
diameter = 1.427 inch, GMR = 0.047 ft). Find the 60-Hz inducting: reactance an d capacitive 
susceptancejn ohms per k m and siemens per km p er phg gfl respectively. The spacing 
betweenthe conductors of the bundle is 0.3 m. ,/ 
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Fig. 1. 

2. Draw the one line reactance diagram for the power system shown in Fig. 1. Select 500 
MV A base and 20 kV base at Generator 3. 
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G x , 400 MVA, 26 kV, x = 0.8 p.u. 

G 2 , 600 MVA, 13 kV, x = 0.8 p.u. 

G 3 , 500 MVA, 18 kV, x = 1.0 p.u. 

T { , 400 MVA, 26/500 kV, x = 0.lp.u. 

T 2 , 700 MVA, 13/500 kV, x = 0.1 p.u. 

T 3 , 600 MVA, 18/500 kV, x = 0.1 p.u. 

T.L ab , x = j50 Q 
T-Lbc » x = y'40 Q 
T.L AC ,x = j6 00 

S z ,0.05 + /0.2fi ^ 

Jjf. A three-phase 60-Hz , 765 kV, 300 km transmission line has the following impedance and 
admittance: 7Z777 


z = 0.0165 + j 0.3306 Q/km 
y=j4.674 pS/km 

j$) what is the surge impedance loading of this line? 

fbflf the line delivers 2000 MW at 765 kV and 0.8 p.f. lagging find the sending end voltage, 
the sending end current and the line efficiency. 
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